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Studies from the Institute of Pathology
CASE XIII (A3801).
PRIMARY CARCINOMA OF PELVIC COLON
CLINICAl1 HISTOREY.
THE patient wvas a man aged 53. His previous history contained nothing of
importance.
On admission to hospital, he gave a history of having had "a pleurisy" about
two months previously, and complained that for the past six weeks he had been
off work because of a very bad cough, weakness, and breathlessness. When
questioned about his general l-:-zlth, he said that his appetite xvas poor, he di(d
not sleep well, and his bowels were rather irregular : he also said he thought
he had been losing weight.
He was a thin, anxiowt-looking man, sitting propped up in bed, markedly
cyanosed, andl unable to talk much because of dyspnea: he had a troublesome
cough, but very little sputum. Tlhere was no clubbing of the fingers. He com-
plained of pain at the lower border of the right scapula, and, on examination, a
pleural rub was audible there. Tihe chest expansion was poor on both sides, and
the breathing bronchial.
The abdlomen was distended and free fluidl Wcas presenit: the liver was slightly
enlarged : the tongue was coated but moist.
Examination of the other systems revealed nothing of importance.
X-ray examination of the chest showed (liffuse mottling of the whole of both
lung-fields, and from this two diagnoses were suggested : bilateral tuberculosis,
or extensive secondary metastases.
Tlhe sputum contained pus-cells and mononuclears, and on culture, staphvlo-
coccus aureus, streptococcus viridans, and a fewv pneumococci were grown.
Search was made for a primary cancer, but was unsuccessful.
His condlition deteriorated, respiratory symptoms and general weakness pre-
dominating, and on the twenty-second (lay after admission he died.
POST-MORTEM.
The body is that of a poorly-nourished mid(dle-aged man. The abdomen is
dlistended: there is no cedema of the sacrum or lower limbs: no jaundice. Super-
ficial lymph-glands are palpable in the left supra-clavicular fossa and on both sides
of the neck.
Body cavities.-There are adhesions in both pleural cavities. The pericardlial
sac contains about one ounce of clear fluid. The peritoneal cavity contains about
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distended.
Heart weighs eleven ounces. The epicardium is smooth. On op.ening the heart,
the endocardium is smooth and glistening. The auricles are normal in size, and
there are no thrombi. The right ventricle is normal, but there is slight hypertrophy
of the left ventricle. The muscle appears healthy. The valvular orifices are.normal
in size, and the cusps thin and competent. There is moderate atheroma of the
aortic wall, but this does not involve the orifices of the coronaries, which are
of normal patency.
Lungs.-Both are similar. Apart from some fibrous adhesions, the pleura is
smooth, and through it the underlying brownish red lung-tissue can be seen, but
for the most part this is replaced by white areas varying in size from 1 mm. to
2 cm. in diameter. In some instances the larger areas can be seen to be due to
a confluence of the smaller ones, which are scattered profusely over the lung
surface. The lung feels heavier than normal, and the white areas are palpable
as firm npdules. The bronchial glands are enlarged and infiltrated by a similar
whitish tissue, which shows also some areas of anthracosis. The bronchi are full
of mucoid material and their lining is rugose and congested. The cut surface of
the lung is studded with firm white nodules similar to those seen on the pleural
surface, but some show necrosis. They are surrounded by zones of emphysema.
In the remaining lung-tissue the alveolar pattern is visible, but there is oedema,.
anid a fine frothy fluidl exudes on pressure.
Liver weighs five pounds. The capsule is smooth, and through it, in the under-
lying pinkish grey liver-tissue, numerous circular whitish areas, varying from
2 to 2 cm. in diameter, can be seen.. The edges of these are raised above the
surrounding surface, and they have a marked central depression. On section,
the liver-tissue is moderately congested. The lobular pattern is clear, and the
portal tracts and bile ducts appear normal. Scattered through the liver substance
are white nodules, several of which correspond to those seen through the capsule,
the largest being approximately 2.5 cm. in diameter. They are surrounded by a
zone of hyperoemia and show haemorrhagic and necrotic-looking areas.
Gall-bladder.-This shows no lesions. The common bile duct is patent.
Spleen weighs six ounces. The capsule is smooth and, on section, the
malpighian bodies are well seen against the dark red pulp.
Pancrea.s and stomnach.-These present no abnormalities.
Kidnreys.-Both are normal in size. The capsule is not thickened and strips
easily, leaving a smooth surface. The cortex and medulla are of normal relative
width, and the cortical strive are well seen. The pelvis and ureters are normal.
Bladder and prostate show no lesions.
Right adrenal.-This is normal in size. It contains a white opaque nodule 0.5
138cm. in diameter. Apart from loss of cortical lipoid, the remaining adrenal tissue
appears normal.
Left adretnal is similar and contains a smaller secondary.
Intestine.-The whole of the intestine shlows congestion, and the large bowel
is distended. At the upper limit of the pelvic colon there is a firm irregular mass,
31 by 2j in., arising from the bowel wall and projecting through its coats, to
become adherent to a dense mass of enlarged and infiltraited lymph-glands and
to surrounding structures. On opening the bowel, the growth is seen to involve
only about two-thirds of the circumference of the wall, though it extends inwards
as a large irregular mass, causing marked reduction of the lumen. The mucosa
over it has a dense white appearance, but there is no obvious ulceration. The
colon proximal to the growth is dilated and slightly hypertrophied.
Neck organs.-These are normal, but are fixed by enlarged lymph-glands,
which, on section, are seen to be infiltrated extensively by tumour growth.
Aorta.-There is slight loss of elasticity, and there are a few small athero-
matous plaques.
HISTOLOGY.
Heart shows no lesions.
Lungs.-Both are similar. Much of the lung-tissue is replaced by solid, masses
of cells with a pink ill-defined cytoplasm, coptaining large vacuolated oval nuclei
with bluish granules and a clear blue'limiting membrane. Some are undergoing
mitosis. In some places these cells show an acinar arrangement; in other fields
they are less clearly differentiated and there are areas of necrosis. Several of the
veins and one or two arteries are seen to contain tumour emboli. Many of the
lymphatics, especially those of sub-pleural distribution, are distended-with tumour-
cells. In comparison to the areas of tumour deposit, there is relatively little
remaining lung-tissue. In it two changes are seen: (1) In' some fields there is
marked congestion of the alveolar walls and the air spaces contain a pink exudate,
in which are a few leucocytes and red blood-cells. (2) In others there is a well-
marked emphysema, the clubbed ends of the 'broken alveolar walls being clearly
seen.
Liver.-There is congestion of the central hepatic veins spreading out along
the sinusoids into the adjacent liver-cells, which show sliglt granular changes.
Near the periphery of the lobule the cells are normal. Several metastases are seen,
the cells resembling those described in the lung in type and arrangement. They
are seen to invade the surrounding liver-tissue, which is congested and compressed.
Several branches of the portal veins contain tumour emboli.
Spleen.-Presents no abnormality.
Pancreas.-The acinar and islet tissues are normal. There is slight thickening
of the walls of the smaller arterioles.
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tubules, and interstitial tissue are normal.
Adrenals.-The right adrenal contains a fairly large secondary, which has
invaded the central vein and produced partial thrombosis. The remaining adrenal
tissue is normal, apart from compression round the periphery of the growth. There
is slight increase in the thickness of the arteriolar walls. The left adrenal contains
a smaller secondary.
Section fromn primary grow.th in pelvic colon.-There is a rapid transition from
relatively normal to a very hyperplastic mucosa in which the acinar formation is
less clear, and the cells are larger, almost filling the lumen of the glands, and
having a pale pink vacuolated cytoplasm containing a dark blue granular nucleus,
which shows mitoses in some instances. Round these pesudo-glandular structures
small foci of inflammatory cells are seen, but there is no actual ulceration. In the
deeper layers the cells are less well differentiated, and are seen to have invaded
and replaced the muscle coats, reaching the peritoneal surface. Areas of necrosis
are also seen. Here again there is evidence of lymphatic and xenous permeation.
Lytmtph-glands front para-aortic and cervical groups.-These show extensive
secondary infiltration.
Thyroid.-Shows no lesions.
Aorta.-There is modlerate atheromatous thickening of the intima, and the
underlying media shows slight fragmentation.
ANATOMICAL DIAGNOSIS.
Adeno-carcinoma of pelvic colon:
Extensive secondary invasion of both lungs:
Metastases to liver, both adrenals, para-aortic, hilum, and cervical lymph-glands.
COMMENTARY.
TIhis case combines a good illustration of the various mechanisms of spread
of carcinoma with a sufficiently unusual clinical course to merit discussion.
The presenting symptoms and signs were all due to the secondary deposits in
the lung, and greatly overshadowed those which, in the light of the post-mortem
findings, are attributable to the primary growth in the pelvic colon, but which
were never typical, and gave no indication of its actual situation, being confined
to the history of anaemia, loss of weight, and irregularity of bowel habits, and the
finding of ascites and enlargement of the liver. Owing to its situation, the tumour
was not palpable either through the abdominal muscles or per rectum.
While it is not unknown for a carcinoma of the pelvic colon to remain latent till
manifestations of spread occur, it is very much more usual to find that the patient
complains of such symptoms as abdominal pain or dliscomfort, often aggravated
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passed, or of the appearance of blood in the stools, or even to find a definite
obstruction of the gut developing before metastases have occurred, or while they
are confined to the regional lymphatic glands.
During this patient's twenty-two days in hospital, the bowels acted once or
twice per day with only two exceptions, and nothing abnormal was noticed either
by the patient or the ward.staff. The explanation appears to be that the growth,
though extensive, did not completely encircle the bowel wall, and therefore part
at least of the peristaltic wave was transmissible and capable of propelling faces
through the narrowed lumen. That some effort was required to do this is shown
by the slight hypertrophy of the bowel wall proximal to the growth. The fact
that the change is only slight shows that there was relatively little obstruction, and
accounts for the lack of pain or abdominal discomfort. The absence of macroscopic
blood from the stools is due to the fact that there was no actual ulceration of the
growth.
With the exception of those in the lungs, the metastases in other organs gave
little indication of their presence. While those in the liver may have played a
part in the production of the ascites, the extension of the primary growth to the
peritoneum and its marked involvement of lymphatic glands would have been
sufficient to account for it. Those in the adrenal, though bilateral, left sufficient
functional tissue to prevent symptoms of adrenal insufficiency, and indeed even
where replacement of the adrenal glands is very gross, the onset of Addison's
disease is rare. The atheroma of the aorta was not extensive and does not appear
to have had any appreciable effect. The slight thickening of the arterioles seen
in the pancreas and kidneys was not more marked than one would expect at
this age.
Death was largely due*to lack of functional lung-tissue as a direct result of its
replacement by secondary deposits.
The histology shows the tumour to be a fairly well differentiated adenocarcinoma,
the metastases producing the primary arrangement and maintaining some degree
of acinar structure in their less anaplastic and necrotic areas.
From the pathological point of view, the most interesting feature is the
illustration of the various methods of spread of cancer. The primary growth was
in the area drained by the portal system, and there seems little doubt that this was
the way in which the liver was invaded. From here the tumour-cells could pass
to the lung by way of the hepatic veins, inferior vena cava, right side of heart,
and pulmonary arteries. Willis found that of forty-nine tumours in the portal area
producing hepatic metastases, twenty-one had also invaded the lungs, as against
forty-three similarly placed neoplasms without hepatic secondaries, in which
invasion of the lungs was found in only five cases. From the lungs tumour emboli
would next gain access to the left heart via the pulmonary veins, and thus enter
the systemic circulation to give rise to the adrenal deposits. In support of the
hematogenous method of spread is the finding of venous channels in the primary
141growth, liver, and(l lungs, containiing tuimour-cells. In the lungs these were also
seen in the arteries.
On the other hand, the earliest spread of bowel cancer is to the intra-mural
lymphatics an(d then to the regional glands. Lymphatic involvement was a very
marked feature in this case, and in view of the multiplicity of the secondary
nodules in the lungs, relative to the involvement of the liver, the possibility must
be considered that the lung deposits were due to spread along the thoracic duct
to its termination in the innominate vein, and thence through the right heart to
the lungs. Weigert (1880), Hillier (1903), Schwedenburg (1905), and others all
record cases in which invasion of the thoracic duct occurred wvith carcinoma of
the large intestine.
The glands in the left supra-clavicular fossa were also enlarged. Troisier (1889)
reviewe(i a series of cases of abdominal carcinoma with enlargement of these glands,
and he associated this with the close relationship existing between these glands.
an(l the thoracic (luct, but it seems more likely in this case that the involvement
of thlis group, in common with the hilum and cervical glands, was the result of
spread from the lunig. In confirmation of this nmethod of spread is the presence of
lymph channels distended with tumour-cells in the primary growth and in the lungs,
and the great number of glands replaced by tumour tissue.
One of the most striking features is the extent of the lung invasion, which is
very much greater than is usual in this type of case, and it is suggested that
this is due to the multiplicity of methods of spread, secondary deposits being set
up both by way of the venous drainage of the affccted parts of the liver, and
directly from the primarv growth via the thoracic duct, and that these secondary
deposits themselves gave rise to tertiary ones by (1) lymphatic-spread, (2) air-
spread, and (3) invasion of pulmonary veins and possibly rc-entry to the lungs in
the bronchial arteries. In support of the latter is the fact that, as previously
mentioned, in the lungs both veins and arteries were seen to contain tumour-cells.
With regard to the air-spread, though no invasion of bronchi was actually seen,
the alveolar involvement was so extensive as to render this method of dissemination
almost inevitable.
To summarise, a case of adeno-carcinoma of the large intestine is described,
having an unusual clinical course, showing extensive metastases in both lungs,
and also hepatic and bilateral adrenal deposits, and illustrating blood, lymphatic,
anid air spread.
Y. M.
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FIG. 1
To show the diffuse distribution of secondary nodules
in the lung.
FIG. 2
To show the primary growth in the colon. Note the
infiltration of the peri-colonic tissue, and that the whole
circumference of the gut is not involved.Studies from the Institute of Pathology-Case 1 3
FIG. 3
Liver.-To show the secondary deposits.
Note their paucity relative to the lung.Studies from the Institute of Pathology-Case 13
FIG. 4
Section of metastasis in liver, showing involvement of a portal
venous radical.
FIG. 5
Section of adrenal cortex, showing secondary deposits lying
parallel to the zona fasciculata. The adeno-carcinomatous
structure is more apparent than in other areas. The pattem of
these early metastases seems to result from filling of the cortical
sinusoids by the tumour-cells.Studies from the Institute of Pathology Case i ;
FIG. 6
Figure shows a secondary deposit in the lung. There is
invasion with almost complete occlusion of a branch of the
pulmonary vein, wlhilst the peri-vascular lymphatics are widely
distended by tumour-cells.
.-_ - :
FIG. 7
ro show the distention of the pleural lymphatics by the
tumour-cells.
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